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Diabetes meliitus 



It is a chronic metabolic disorder caused 
by relative or absolute deficiency of insulin 



lilush 




j. Type 1 

- IDDM There is absolute deficiency of insulin -^partial complete 




2. Type 2 

- NIDDM : here the insulin level is normal but the problem is in the response t 
insulin . 

- Serum concentration of insulin may be normal or moderately depressed 

- The onset of the disease occurs after the age of 40 years 

- It is rare in childhood and adolescence 

- Usually occurs in obese individuals 



glucose does not 




insulin 



insulin resistance 



3. Ty pe 2 in pediatric age : 

- Maturity onset diabetes of young (MODY) -> which like NIDDM but in young age. 

- In this type of diabetes there is strong family history of type l DM in pattern 
suggestive of AD inheritance. 

- In this type there is no association with HLA , autoimmunity or islet cells Abs. 
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4 2n/_DlVLassociMM^i!l^^ 

:g3^^: Cashing .^.steroid therapy 

- G^EMoME^es : Down , Pradcr- Willi synd.om,. 

- Insujinj^cefitoj^^oj^ ■ 

5.Gestatloil3LDM 

- Occurs in pregnant females. 




"Itis not Inherited so that family history of 
DM is not important but it is determined by : 

1) Genetic pre disposition : 

o A higher incidence of IDDM is 
observed in association with HLA- 
DR3.-DR4.-B8&B15. 

2) ^^^Sff-cel^ar mediated response were observed early in the 

course of disease in most patients with IDDM 
o Autoimmune response production of Abs either, 
i ^Tt>B_celLAbs : " islet cell Abs 
ii. Anti-Insulin A bs 
31 ^T^^^^sm^m : -ay be a factor in triggering DM , so 
o 5^ We; '™r P : tfee m tt n s S ;co,s a c k ie-B 2 ,4 & 5 » * initiate .DDM in 

genetically predisposed individuals 
These infections act by 2 mechanisms . 
i. Autoimmunity 
n _ chan^eihe^ntiaenerit^jjfjji^ 



. Sex: both are equally affected 

. Agi^Lpje^tatiorL: 5-7 years & at puberty 

- Season: Autumn & Winter Hi^hetes in children with cojia£nitaJ_rube|!a 

_ There is djMeJncreas^ . 

. i^evaience of IDDM is about u.2-1.2 in iCOO ,n Egypt t, 



2ry_D _octuma|_enuresis 

^rSrTe^T^ple-skin infections e.g mon.l.al vu.vo-vacj,,.,^ .. 

2) Keto-acidosis in 30 % 

3) Hypoglycemia ->in case 



female 



?; of insulin overdose. 
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polydepsia 




a newly diagnosed patient : 

Urine : glucosuria ± Ketone bodies . 

Fating blood glucose :1^>125 mg/dl "N :60-110 mg/dl" 

Glucose tolerance test "in doubtful cases " 

- The fasting child ingests 1 .75 gm / kg glucose in 5 mm "maximum = 



75 gm total 



- Blood samples are taken at , 30 , 60 , 120 min . for glucose determination. 

- If 2 hours value & one hour value are more than 200 mg/dl - DM. 




Drink giucose 



"N 



■^/ 



then yi'/e blood 



vith the duration of establishe 



4. SoruniiM = Hiiii-^^^^ rV^T 

7 to differentiate between type 1 & a 
5 Islet ceiUtrtibodiesiiCAL: 
' "~irT80"-90 % of newly diagnosed type 1DM 
. The prevalence of these antibodies decrease v 
disease. 
6. ^TtHnsuiirLantibMes_l 

- in 30-40 % of newly diagnosed type 1UM. 

B ' ^SSkcosemcffiUonncLlsel. monitoring) . 

'"■ ^«^e^^ 

globin chain of Hb & 9^°se- glyc0 sylated Hb is expected 

' r r :Lrt^ e me P a a n b too d B g,ucos 1 econc y en, ra ti n1 n y t h e, a s« 2 .3 m on,hs. . 

4 Fv or Y V Aar the followin ^ ^ ^^^ 

TT Blood urea & serum creatinine . 

2) ALT , AST & Alkaline phosphatase, 

3) Cholesterol , lipoproteins , HDL &LDL. 
si Fundus ^nation after 5 years of onset of m.cro albumin in urine. 



, j/>j/ Jmm unity 

1) ft- susceptibility to infections 

■ Coma 

1) DKA 

2) Lactic acidosis 

3) Hyperosmolar non ketotic 

4) Hypoglycemia 

Moriac syndrome 
i I on q term complicatio ns! 

' "^Neuropathy ^sensory > motor & LL - 

2) Nephropathy 

3) Retinopathy & cataract 

4) Cerebrovascular accidents 

5) Myocardial infarctions. 

6) Arthropathy. 

"T)"15ieT 

2) Exercise 

3) Insulin 

4) Psychological 

5) Health education 

6) Home glucose monitoring 
v A ir n ^ °f treatment : 

1 Control of hyperglycemia . 

2 General health maintenance. 
3' Psychological & emotional satisfaction 



Normal retina 



Retinopathy 
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AJJiet 

. ThRjriaj or goals of dietetic n; angflement_are_: 

a. To ensure the pattern of growth and maturation that < 
healthy non diabetic children. 

b. Help the control of wide fluctuation of blood glucose. 
. Dietetic management is essential in treatment of DM -> usually i 

years. 
• A bove 5 years : 

r~Anadequate total caloric intake should be given to support adequate growth. 

The total amount = 100 x age " years " + 1000 calories. 
2. Adequate diet should contain : 



nulate the pattern of 



s difficult below ! 



^55WCHO 30% Fat 15% Proteins Vitamins 

-Highly refined - Vegetable sources - Esp . B comple 

sugars should be are better, 

avoided - ^^Cholesterol. 



"The total daily caloric intake can be divided as follow " 3 meals + 2-3 mid-meal 
snacks " 

1. 20% in breakfast 

♦:• 10 % mid morning snack. 

2. 20% in lunch. 

* 1 0% mid afternoon snack 

3. 30 % in din ner. 

•:♦ 10 % evening snack. 
Meals and snacks should be kept at constant time each day. 







te-Ki 




Keep meals and 
snacks at consistent 
times during each day 
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B. Exercise : 

- It reduce the amount of required insulin. 

- However the caloric contents of snacks 
should be increased for fear of 
hypoglycemia . 

- It should be : "l "4^? l£. 

1. Non- competitive : due to 1 s 1 s 
epinephrine secretion in 
competition . 

2. Not_c ausing stress or fatigue . 

3. If hypoglycemia occurs -> orange 
juice or sugars should be 
available. 

♦:• Advantages of exercise : 

1. A/A' coronary heart disease. 

2. Weight control. 

3 Psychological satisfaction. 

4. ^ insulin requirement --the dose of insulin may be reduced 10-15 % on the day 
of exercise . 

C. Insulin therapy : 

A. Insu lin structure : 

1 Insulin is small protein (MWT is about 5800) made of 2 polypeptide chain : 

o A chain : 21 a. a. 
o B chain : 30 a.a. 

- Human insulin differs from porcine only at one amino acid at position No. 30 
of (B) chain. r , .., . ■ 

- Bovine insulin differ at two other sites amino acid 8& 1 of the (A) chain. 

B. Types of available insulin : 
•:• Sources: 

1) Pork 

2) Beef 

3) Human insulin 

a. R egular or crystalline insulin. 

o Onset : 1/3 — 1 hour. 
o Peak : 2-4 hours. 
o Duration : 6- 8 hours. 

b. Intermediate onset & duratio n : 

o Onset : 2 hours . 
o Peak : 4-12 hours, 
o Duration : 24 hours . 
o e.g : NPH , lente , mixta rd , monotard . 
c D elayed onse t & lon^_djjratipjLI MCO ninht 

' ^tee^aTe - ^ used in children below 6 years as they may cause night 
hypoglycemia , convulsions or death e.g. Insulin Glargin. 
C. RfL?d mfins of insuli n thera py^ 

- Two types of insulin regimens in routine use : 

1) ConyejitipnaLthera£Y : ( twice daii y) ■ 

2) lntensivejhera£Y( Multiple dose regimen) 
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1) C^yontionaUheraiv^. 

a Below 10 years . 

" Stgled who retarnd endogenous ins* section 
. usually a combination of short ♦ intermediate duration of insuirn ,s used . 
.jhetotel<fc!!id«ej^^ 

2/3 morning I 

~2/3NPH T~ ^crystalline ^jZH 2 --—-- 

^Inf^r^Tve insulin therapyj, 
a Above 10 years . 

b c ^ ra^'adva^ng tissue damage requiring near pentec, glyceric controi 
1 ItSp'^ea^ea. & intermediate or iong ac„ng before bed t,me 

D ' ^fS^SSlILi -> allow better control of blood glucose. 

2) Pancreatic transplan tation . 

3) TriaJs_Jiej£pjMtiJiew!^^ 
IDDM: 

a. immiJne^modulatoLl 

- IVIG. 

- Plasmapheresis. 

- Interferon. 
. Thymic hormone. 

- Levamisloe. 

b. Immunej^ufigressants: 
~~. Cyclosporine + Azathiopnne. 

F. Complication_s _onnMlnJ.beramLl 
1 Hypog lycemia 

2. ypidystroehxat the site of injection. 

3. Ajlerci^SLantJbo^a^cimjtion . 

D. Psychological management in IDDM: 

: b^dtbet™o ou P ™= 
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D.K.A. 



^rh^eto^^slsl^tetteSST^^^ of IDDM - 

1 . Missing doses of insulin. 

2. Low dose of insulin . 

3. Infection. 
4 Stress. 

^Dehydration + Polyuria. n 

2. Metabolic acidosis: deep rapid respiration Kausmol 

3 Cerebral deterioration ending in coma. 

i SX^W -V -in-ic acute appendicitis or pancreatitis. 



1. Rlood glucose > 300 mg/dl. 

2. Ketonemia > 3 mMol/L (T^ I 



, hydroxybutyrate & alpha acetoacetatej 



MptgJT olic acidosis : 
oPH<7.30 
oHC03 < 15 mEq/L 
4. Additional laboratory in vestigations 

o K + ECG -> for hyperkalemia _ 

o If sepsis is suspected CBC , blood culture , urine culture . 

lM ^S^ii^ emergency . the major lines of treatment are : 

1. Cjxrjsciipjiof^^ 

2. Cpxre^tipiiofjTmeialyceiiiia 
3 gnnggtin n of acidosis. 

4. TY^tmgnjnf precipitating facto r§_e.g infection. 

A. Correction of dehydration : 

Amount of fluid needed : 

; 1 st hour -> 500 ml / m2. 

- Next 2 hours -> 500 ml / m2. 

■ Next 9 hours -> 100 ml /kg. 

. Next 24 hours -» 2000 ml / m2. _ 

— ■ The total amount of fluid calculated in 36 hours can be given as follow : 
o 50-60% in the first 12 hour 
o The remaining amount 40-50 % in the remaining 24 hours. 

Thi s policy aims_ atj, montnfqhf1fk 

rRi^T^N^of circulation as management of shock idiog enic 

■ Then we reduce fluids to 1/2 to prevent encephalopathy ,,ftu wi. -h u, 
osmoles disappear sojhat we can 4^ tn^rate_ 
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B. Types of fluids : 

■. ^cetiood^osf-:', 300 rng % -» give glucose 5% in norma. sal,ne. 

C. Treatment ofhijprglycemia : 

« By insulin therapy as follows : 

1) Short therapy: 0.1 U / Kg IV shot. 

% W^blcd K a ? U 'cose reach S 300 mg % ^0 05 u/Kg/h f . 

D. Treatment of acidosis : 

■. !| P P £ : 7.2 t corSt^ccord.ng to bicarbonate deficit In b,ood gases. 

E. Treatment of infection : 

■ Broad spectrum antibiotics. 

" 1* Hypokalemia or hyperkalemia 

2. Hypoglycemia 

3. Hypocalcemia 

4 Overwhelming infection. 

5. Irreversible fatal cerebral edema or Hge. 

^TfSntolht^^ses of coma as non-ketotic & hypoglycemic coma. 

2. Complicated gastroenteritis 

3. Uremia 

4. Lactic acidosis. 

5. Salicylate intoxication. 

6. Encephalitis & intra-cranial lesions. 
7 Pneumonia. 

^KA usually corrected within 36-4. . hours then at ^ -nsition ^a^SC 
crystalline -Msulin are begun at a dose of °. ;°f ^ \ ^ !justme nt of insulin 
meals with simultaneous monitoring of the blood glucose j 

dose for 1-2 days. transitional period are to treat any recognized 

' %££ ^-^t'S:, to sta^e tbe patront metabo.c 
control by adjusting the insulin dose . 
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Dwarfism 



Normal growth is the expression of : 

1. Hormonal factors 

2. Environmental factors 

3. Nutritional factors 
4 Genetic factors 

A. Proportionate : 

- Whole body is proportionately affected e.g. : pituitary dwarfism. 

B. Disp roportionate 

- Lowpr segment is more affected than upper segment & span is more affected 
than height _^ ^ 5 ,„^^, 

. It is the expected adult height in normal persons . 

. It can be calculated from the mid parental height " height of father + height of mother 
/ 2 " as follows. 

1) Add 6.5 cm to mid-parental height in case of boys. 

2) Subtract 6.5 cm from mid-parental height in case of giris. 

3) The genetic height potential is ± 8 cm 

♦> P rimary disorders 

i. Disproportionate short stature : 

• Skeletal causes : 

1) Achondroplasia : short limbs & normal trunk. 

2) Osteogenesis imperfecta : fragile bones -> multiple fractures -> 
mal- union dwarfism . 

3) Pott's disease of spine. 

• Congenital error of metabo lism: 

1) MPS. 

2) Rickets . 

ii. Dysmorphic features : 

• Sjmdromesj^thchjpmo^ 

1) Turner's syndrome . 

2) Down syndrome. 

° Syndromes without chr gjTioson^ajjeQ^ignsj. 

1) Silver Russell syndrome. 

2) Noonan syndrome. 
•:• Secondary disorders : 

i Nutritional Hi^a^ps and malabsorption : 

"17 Poor weight gain usually occurs before short stature is noticed 
2) Characteristic features of malnutrition . 
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ijT F nrlocrinal disease s^ 

1 Cretinism 

o Disproportionate dwarfism 

o Characteristic features of cretinism 

2. PituJtMY^Mfisrn 

o Due to n^GH. 

o Proportionate dwarfism 

3. Lcj^n^ndrorrie: 

o Due to ^ somatomedins (IGhs). 

4. FmhlicJisYndj^me: 

o Trunkal obesity 
o Hypogonadism 
o Genu-valgus. 
5 Pj^cjpjus_£uberty 

o Premature fusion of epiphysis . 

6. Cjjshjnidjse^s^_c4^yndrome^ 

7. Diabet-e^jmeJIitus^ 

8. Psejja^liffip^aralhyj^idjsrm^ 

iii. r.hrnnic illness. 

1. Severe heart disease. 

2 Chronic infection & toxemia. 

3. Liver cirrhosis & lipid storage disease. 

4. Chronic nephritis & DM. 
iv. iatr^q^"'^ Rnort stature 

. Chronic steroid therapy. 
v. Ps ychogen ic <^hort stature: 
. Emotional deprivation. 
• Anorexia nervosa. 
♦> NMmajjva^iantorid^ 

i. Familial : 

. The patient has short parents. 
. There is normal growth velocity & normal bone age. 
ii. Constitutional : 

. Here , there is normal growth velocity. 
. Bone age & puberty are delayed. 

' TVP t y NoS,*, with norma, growth 6 months. ., ^ 

2) 3Mn : growth becomes very stow till I ■<<-*<-> ■j*- 

3) £ C n e '*e is norma, growth velocity " growth curve is oaraile, 
to that of 5 th percentile " „ , t 

4) Growth continues for a longer time than norma due to 
delayed puberty " ->so height becomes normal aga.n . 

5) Family history is usually +ve. 
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■■ CBC : 

. Chronic anemia , infection. 

2. ESR: 

. Collagen diseases. 

• Chronic infection as T.B . 

3. Urine analysis : 

. Pyelonephritis. 

c Glomeruio-nephritis. 

» Renal tubular disease. 

e.g : Fanconi syndrome , lignac syndrome , Lowe syndrome. 

4. Stool : 

« Parasitic infestation. 

• Occult blood - undigested food. 

5. Renal function test. 

6. Karyotyping. 

7. Thyroid functions." 

8. GH & somatomedins 



aafe^«isaaSBaag 

Depends on the cause: 
1 ■ Familial -> no treatment. 

2. Constitutiona l -> re assurance . 

3. Cretinism ^ see later - 

4 Pituitary dwarfism -» GH. 

5. Turner syndrome ^ GH + sex hormone. 

6. Treatmen t of chronic disease 



SiSS ;GrowthJiormone_ 

. ^'tear^ «j lre .«y .". .ndnecUy by ,„duc,n g insulin We growth factor 1 

^l" Birth traumT *1ichge nThe p tjitary fossa. 

2. Hereditary .. ."..due to genetic defect. 

3. nrmQpnital development al anomaijes. 

4. Inflamma tory. 

5. Cranial irradiation. 

6. Craniopharyngioma. 

7. Histeocvtosis. 

8. lVlatornal_deeny^tiorv. 



Pediatrics _ZL___ 

"ir Girasscssm7 nr < 11) ng / ml is diagnostic 
Provocation test • by insulin or clonidine. 



' Recombinant GH 15-20 IU / m2 / week .divided into 3-6 doses SC at bedtime. 




Tal! stature 



95 th percentile or > 2 SD above the mean for age & sex. 



1. Familial . 

2. Endocrinal. 

o Pituitary gigantism. 

o Hypogonadism. 

o Precious puberty in 1ry school. 

3. Chromosomal: 

o XXY. ■ 
o XYY. 
o XXX. 

4. Others: 

o Marfan $. 

o Homocystinuria. 

o Cerebral gigantism. (SOTO $). 

o Simple obesity. 




Cretinism 



It is congenital hypothyroidism i e occurring since birth 



A. Per manent: 



1 CJHiLO-m-jm.. 

1 . Congenital absence or hypop lasia of thyroid gland. 

2. Congenital defect. 

- TSH receptor defect. 

- Iodine trapping defect. 

- Organification defect. 

- lodotyrosine deiodinase deficiency. 

- Thyroglobulin defect. 
4^4/ thyroxin level-^T^ TSH => Goiter. ^ 
Endemic cretinism -> due to iodine deficiency. 
T^T- use of anti-thyroid drugs or radio-active iodine dn 
2ry hypothyroidism -^hypopituitarism. ( 
Tertiary hypothyroidism -^hypothalamic function. 



inq pregnancy. 
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Transient : 

~ 1 . Maternal ingestion of goitrogenic substances 
o Iodine ( cough expectorant) 
o Anti-thyroid drugs. 
Maternal iodine deficiency . 

Maternal transfer of TSH receptor blocking antibodies. 
Neonatal use of iodine antiseptics. 



. G eneral features : 

Face: 

1) Low anterior hair line^ 

2) Puffy eye lids. ""—-■" -—- 

3) Depressed nasalbridge. 

4) Big lips.- .-.. ----- -■- 

5) Large protruded tongue. , f 

6) Delayed dentition. -- - 

2. Hands: 

1) Short tapering fingers. 

2) Square shaped. 

3) Dorsal pad of fat. 

3. Disproportionate dwarfism: 

The height is more than the span. 

4. Delayed walking & waddling gait. 

Due to dysgenesis of the femur head 
muscle weakness. 

5. Subnormal hndv temperature. 

B. Skin manifestation s: 

1 Dry, rough , scaly, cold skin. 

1 dJoS S^xoeSatous tissue part.cuiarly on the dorsum of hand, 
face & subclavian regions. 

C. Nervous manifestations^ 

1 . ■ MR : 

o delayed motor milestones. 

o Delayed talking. 

o Delayed sphincteric control. 

2 Hoarse cry 

p Cardiovascular manifestat ions^ 

1. Bradycardia. 

2. ECG -> low voltage. 
R Muscle weaknes s^ 

1. Pot belly abdomen. 

2. Umbilical hernia. 

3. Constipation. 

F. Eariyjnanifestations: 
i. Over weight baby . 
2 Prolonged physiological jaundice. 

3. The baby sleeps much , cries little & feeds little. , 

4. Delayed closure of posterior fontanel, .- = • 
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nstipation & umbilical hernia. 




A. Hormonal assay : 

1. In_1ry h ypothyroidism : 

o 4/4/T3, T4 " N:4-9 ug/dl" 
o mmTSH " N:2-10 U/L" 

2. In 2ry & 3ry hypo thy roidism : 

o TSH is low 

How to differentiate between them ?? by TRH stimulation test : 

a) If -> 'M s TSH = tertiary hypothyroidism . 

b) if -> no response = 2ry hypothyroidism. 

B. Serum cholesterol level -» T-^T* 

C. ECG -> low voltage + sinus bradycardia. 
P. X-Ray : 

1. Delayed bone age. 

o At birth -> absent distal femoral epiphysis, 
o Later-^delayed appearance of carpal bone. 

2. Epi physeal dysgenesis: 

o Affecting head of femur & humerus. 

3. Beaking of T12 & L.1,2 vertebrae, 

4. Intra-suture bone in skull-^Wormian bone. 
E. Others : 

1. Thyroid scan. 

2. Thyroid biopsy. 

3. Thyroid antibodies. 



From other causes of mental & growth retardation e.g. : Mongol & MPS. 



Hormonal replacement therapy for life : 

L-thyroxin ta b -> 4 ug / kg / d then gradual increase the dose according to 

clinical & laboratory response. 

1) GIT -> constipation or diarrhea 

2) Pulse ->4'4' or 4^ 

3) A ppetite \WMfflfflx§*9^ ''*¥¥■ 

4) Growth in weight and height. |^^^KpS(S 




I]ie_rxognosi.s dep c :Qds_u p o_n ■ 

a. Early diagnosis and treatment. 

b. Severity of thyroid hormone deficiency. 
Cases treated before 3 months ->very good 
3-6 months-^?? 

After 6 months-> poor mentality. 



,uognos 
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IMiiiieia^clema 



I t is acquired hypothyroidism during childhood 



1) Autoimmune thyroiditis. 

2) Surgical removal of thyroid gland. 

3) Ingestion of goitrogenic substances. 

4) Endemic iodine deficiency. 

5) 2ry or 3ry due to tumor , trauma , infection or irradiation. 



As cretinism. 



